Signal transduction pathways of mantle cell lymphoma: a phosphoproteome-based study.
Mantle cell lymphoma (MCL) is an incurable hematologic malignancy whose pathogenesis is only partly understood. The aim of the present study was to define a "core phosphoproteome" in MCL cell lines that is representative of primary MCL in order to improve knowledge of the signal transduction pathways involved in its tumorigenesis. We have analyzed phosphorylated proteins in several MCL cell lines by immobilized metal affinity chromatography and separation by 2-D PAGE, followed by RP-HPLC coupled with MS/MS identification. These data were correlated with information on copy number gains obtained by SNP-chip analysis. Several of the proteins identified could be linked to a specific signal transduction pathway, and have been recently recognized as important players in MCL pathogenesis, such as nuclear factor-kappaB (NF-kappaB) and phosphoinositide-3 kinase-mammalian target of rapamycin (PI3K-mTOR). However, our data also implicate a number of novel proteins and pathways in the pathobiology of MCL, one of which is mitochondrial signaling. A second-level analysis identified MAPK1, CK2, CK1, PKCzeta, and PKCepsilon as candidate upstream molecules. Our study provides new insights in MCL pathogenesis and helps to form the basis for testing new target-specific therapeutics.